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In his letter, Dr Wiwanitkit (this issue) argued that measurement of waist circumference (WC) is subject to less error because only a single measurement is required. This is, therefore, in favour of the use of WC measurement.
As a surrogate measurement of body fat, either body mass index (BMI) or WC has been widely evaluated with regard to their association with body fat and health outcomes such as cardiovascular diseases and diabetes. We have made a literature review focusing only on studies that had compared BMI with WC with regard to the strength of their association with diabetes. The findings were inconsistent: some studies revealed a stronger association of diabetes with BMI than with WC, but others found that WC was better than BMI (Qiao and Nyamdorj, 2010) .
In spite of the large volume of publications on the relationship between health outcomes and anthropometric measurements of BMI and WC, studies that have evaluated measurement errors are scarce. In a review by Ulijaszek and Kerr (1999) , measurements of weight and height appeared to be most precise among different anthropometric measures, whereas WC showed strong between-observer differences. Two other studies have also shown a significant interobserver difference in WC measurements, as well as a higher inter-observer variability for WC than for BMI (Nadas et al., 2008; Panoulas et al., 2008) . Training, in the form of written instructions, eliminates the systematic error but does not reduce the overall variation in WC measurements between observers (Panoulas et al., 2008) . Moreover, there is currently no consensus regarding the optimal protocol for measurement of WC, and no scientific rationale supporting the recommended measurement protocols. Several different measurement protocols based on either bony (iliac crest, last rib or midpoint) or external landmarks (minimal waist, largest abdominal circumference, umbilicus, 1 cm above or 1 inch above the umbilicus) have been applied to measure WC in different studies (Ross et al., 2008) . Although this seems to have no substantial influence on the association between WC and health outcomes (Ross et al., 2008) , it will increase the difficulties in comparing directly between studies. Hence, the measurement of WC is recommended not because its measurement error is less, but because it is closely associated with visceral fat distribution and unfavourable health outcomes.
Conflict of interest
The author declares no conflict of interest.
Q Qiao
Public Health, University of Helsinki, Helsinki, Finland E-mail: qing.qiao@helsinki.fi
